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A NY number of business men can 
see an opportunity after the wise 
ones have made money at it. 

In a few more months the awakening 
will come — and then everybody will 
want to be an Aeromarine dealer. 

But right now is the time when sales 
are being made — when territory is be- 
ing tied up — when the cream of a great 
business is going to those men of vision 
who have realized that aviation is here 
— for good. 

Aeromarine travel is simply a matter 


of getting into a luxurious mahogany 
silver trimmed and leather padded 
cabin — in your street clothes- — and 
going swiftly, steadily and surely to 
your destination, in one quarter the 
time of land travel and with none of 
its dust, dirt, and delay. 

No wonder the Aeromarine demon- 
stration is the one that sells the pros- 
pect every time. 

Write us today of dealer opportu- 
nities — before the cream of the business 
has been taken by the men of vision. 



AEROMARINE PLANE & MOTOR CO., TIMES BUILDING. NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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Flight 

T HE importance of proper flight instilments is not 
sufficiently appreciated by the average pilot in this 
country. There arc a few who have done a great deal 
of flying in low visibility areas bnt the majority feel that any 
i just so much more trouble. Regular 
r mail airway require a great deal 
of flying when the visibilty is extremely low in order to keep 
up with the schedule. The magnetic compass is a hindrance 
instead of an aid when flying in clouds or fog as it oscillates 
for a time after a change of direction. An attempt to keep 
a straight course by its aid usually results in a stall unless the 
n this type of flying and allows for 

s there has been a growing tendency 
rs with machines. The majority of these 
n the acceleration of gravity and hence 
am acted on by other accelerations in the machine. The result 
is that they indicate zero in normal flight, whether rectilinear 
and instead of indicating the inclination with 

e very valuable for this reason 
instead of expecting them to do 
and when they don’t, entirely disregarding 

them. 

A turn-indicator is a necessity. To supply the demand 
three general types have been evolved; those depending on 
the difference of speed at the opposite wing tips, those 
depending on the movement of air in a tube parallel to the 
lateral axis and those employing a gyroscope. They all have 
peculiarities but greatly increase the safety and economy of 
flight; they increase the safety by tending to prevent tail- 
spins; when in clouds or fog and they increase the economy 
by enabling the pilot to keep a straighter course and so con- 
sume less fuel and make better time in flying from 
to another. 

A greater appreciation of the value of flight 
by pilots would assist those that are trying to develop them 
and tend to increase the confidence of the public in aviation 
by greatly reducing the danger of cloud flying. For night 
flying they are equally valuable. 


accumulated during the war, the results of a tremendous 
amount of experimentation have become available generally. 
The difficulty for the engineer now is not so much to collect 
s to index it and have it carefully on record 
wamped by its quantity. Moreover, there is 
dace an exaggerated value on technical data 


a pocketbook, and which will c 
stock in trade. Design 
a matter of records. 


The Trophy Room 


adjoining the office of the Chief of Air Service. 
No description can do justice to the array of trophies and 
portraits already in place. They reflect the fighting spirit of 
the Washington front. The Secretary of War is surrounded 
by forty immortals, only four or five of whom have wings. 
The names of Rickenbacker, Luke, Campbell, Thaw and 
Lufberry will probably be added soon, together with others 
whose names will ever be an inspiration to the n 
of fliers. 

The standard of flags, too, have an impressiv 
Here can be found the unspotted battle flag of the First 
Provisional Regiment of the Spruce Division. Visitors may 
consult the Freer Report for information as to its port in the 
winning of the war. 

If a Trophy Room is to be maintained, it is to be hoped 
that a serious attempt will be made to have it representative 
of the achievements of our work in the air rather than on the 


Superabundance of Technical Data 
N the early stages of airplane design, the great difficulty 
for the designer was to secure sufficient technical data, 



tiaL At the present r 
that the release of all the infoi 


Navy as to the effect of the aerial b 
old battleship Indiana. Beyond the fact that she was 
used as a target for two days and sunk, nothing is known. 
Probably such information may properly be considered 
secret, but when the matter of appropriations comes up in 
Congress, it is to be hoped that the tests will be inquired into 
and their results made known. That the aerial bombardment 
had remarkable success is believed by all who have confidence 
in the destructive power of air-bombs. It is true, that a 
ship of the Indiana class is more vulnerable than the present 
super-dreadnaught but the aerial bomb and torpedo have not. 
been checked by as yet been developed to their maximum usefulness. 

Those who have had wide experience in air fighting have 
ata was accumu- the utmost confidence in the power of aircraft to disable naval 
,nt vessels. It is a problem which will press forward during the 
on next few years with ine 
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The Van Meter Parachute Release 


The general trend of parachute design has been to have the 
wearer jump from the aircraft. The parachutes so far de- 
veloped function well when the wearer is able to jump so that 
he and the parachute clear the machine. During a spin or 
other evolution occurring when the machine is out of control, 
the Aviator cannot very well walk out on the wing and if he 
attempts to jump from the cockpit there is considerable 
danger of fouling the tail. Also in case of fire or injury 


middle. An extension of the grating is under tension fra, 
robber cords . through a cable running over a pulley. Wlwt 
the latch is released the rubber cords contract, rotating 0, 
turtle-back about its hinge; the halves of the curved cove 
are separated. 

When the turtle back has rotated through 80 deg. the font 
of the wind carries it back until it rests on the fin and- the 
rubber cords, due to the position of the pulley, novwsofxs 



of mind enough to push a lever, probably" not enough to 
operate some complicated mechanism. Time is precious when 
near the ground, and a quick operating device is necessary. 

Lieut. S. L. Van Meter of the Air Service has developed a 
parachute release designed to avoid these difficulties. It is 
entirely automatic in its action after a single release rod is 
pushed and in addition incorporates many safety features in 
its construction. It is applicable to all open cockpit machines 
and does not require a cannon or other unusual device for its 
operation. The jumper is lifted from his seat and carried 
clear of the machine even if he is insensible. 

The illustrations herewith show an SE-5 fitted with the 
Van Meter parachute release. The -installation does not 
interfere in any way with the normal operation of the machine 
nor does it add any head resistance. The weight of the 
device is about 30 lb. All of the apparatus is behind the seat 
under the turtle back in the space that is not normally in use. 

The operation of the release, ns stated above, is entirely 
automatic after the release lever in the cockpit is pushed. 
The handle is protected by a guard in order that it may not 
be accidentally pulled and so remove the operator from the 
machine without cause. This would let the machine go un- 
attended while the operator slowly floated to earth. 

The principal change involved is a reconstruction of the 
fuselage cover (turtle-hack) from the rear of the seat to the 
front of the fin. The turtle-back is hinged in front of the 
fin and held in place by a latch at the back of the seat. The 
moveable portion consists of a wooden grating that rests on 
the longerons, the usual curved portion being split in the 


shock absorbers to prevent the grating from hitting the On 
too hard. An ingenious arrangement prevents I he rubber 
cords from pulling the cover back should the wind speed drop , 
due to a stall or other cause. 

It operates as follows : The extension of the grating k . 
slotted and the cable going to the rubber cords is fastened to 
a T-shaped piece. When the turtle-back has nearly finished I 
its revolution, this T-pieee slides up the slot and so puts the 
pull of the l-ubbers directly on the hinge. to the ' 

hinge is fitted with a smooth trough which extends from the | 
sent proper to the hinge and so connects with the grating . 
which is now resting on top of the fin. The back of the seat I 
drops back into the trough and in doing so releases the safety I 
belt. The belt is normally held by two hooks fastened to the | 
seat and extending into the back when it is vertical. When 
the back of the sent drops, the points of the hooks arc an- | 
covered. The operator, when pulled out through the trough, 
automatically pulls the belt off the hooks. 

The operator is pulled out of the machine by the pmuchnts < 
The parachute is carried in a special ease fitted at the end | 
of tho grating; that is to say, it is at the back of the sect 
before the release is pushed. This ease is arranged to let the 
air blow through it when the grating is back. The paraeMj 
opens behind the machine and shock absorbers in the cords 
prevent the pull on the operator from being too abrupt. Th* 
case opens out and falls back automatically under the action ( 
of rubber cords. 

If desired the standard back pack may be worn. TJ* 
operator is pulled backward from the scat along the trougt 



The Cover Thrown Back Showing t: 

and grating and so out and clear of the machine. The grating, h 
resting on the fin, prevents any interference with the empen- a 
nage. The two halves of the cover rest on tho bracing wires 
and act as further guards against fouling. 

While this device is especially suitable for military work 
it can be utilized on civil aircraft having open cockpits. 
There will always be many of the sport type of machine 
flying around, despite the fact that commercial machines will 
have enclosed cabins for reasons of comfort and efficiency. 

This is not the first design of parachute that Lieut. Van 
Meter has produced but is the product of an evolutionary 
series. A former design was described in Aircraft Journal 
for February 14, 1920. 


to October, inclus 


An Air Transport Record 

Records of air transportation companies in Europe for 
safety in carrying passengers are more than matched by the 
performance of Aero Ltd., of New York and Miami, Fla., 
during the past ten months. In the 10 months from January 
to October, inclusive, this company has carried 4,600 pay pas- 
sengers without a single accident to a passenger in their six 
HS-L Liberty engined flying boats. These operations include 
the winter season of 1920 where from their base at Miami 
they operated along the Florida coast and between Miami and 
the islands of Bimini and Nassau, and the post summer season 
operating from New York to Newport, Atlantic City, Albany 
and other coast and river points. 

Two of the Aero, Ltd. flying boats, seating six people each, 
left New York for Miami, Fla., on November 11 for the 
coming southern flying season. Among the passengers carried 
were Leland Sterry, manager of the Grand Union Hotel at 
Saratoga Springs and the Breakers at Palm Beach; the 
Misses Edith Gordon and Rose McDonald of New York; John 
Hampton Cooper, R. T. BeUehambers, Miami representative; 
W. A. Reagan, Nassau representative. The Two boats. 
Nos. 7 and 8 of the Aero Ltd. fleet were piloted by Harry 
Rogers and Duke Schiller, respectively. 

In the near future Aero Limited’s new fifteen-passenger 
• - - • ** a — rill leave 

le North 


have engaged accomodations on tins boat for their salesmen 
and merchandise. The boat will make stops at all of the 
principal cities on the Atlantic seaboard between New York 
and Miami. Arrangements have been made to have members 
of the Chambers of Commerce and leading merchants of these 
towns meet the salesmen and representatives on their arrival. 

This addition to the Aero Ltd. fleet is one of the large Navy 
F-5-L twin-engined Liberty boats. The boat was rebuilt at 
the Philadelphia Navy Yard for passenger service with 
enclosed cockpit, wicker chairs and accommodations for 15. 
It will go into the Miami, Nassau, Bimini service. 

There have been previous flying salesmen’s trips but Ihey 
were individual and of short distances only. This will be the 
first time in the history of commercial aviation that an 
"Amalgamated Flying Salesmen’s Special” has been attempted. 
The salesmen will report their sales back to their firms by 
wireless, the plane being equipped with a radio instrument 
and a competent operator in charge. 

A certain number of private passengers will also be carried. 
Heretofore the rotes between New York and Miami have l>een 
so high, in the neighborhood of eight hundred dollars, that 
the idea of flying down for purely personal reasons was 
prohibitive. At tho reduced fare of two hundred and^ fifty 

Detroit Club Election 

r W. Kunze was elected president of the A 


secretary and 
year will be as folio' 
Wilcox and Henry 1 


^-president, and George W. Wooloy, 
Tho executive board for the ensuing 
i; R. B. Fish, J. Gordon Rankin, George 


iratory. This laboratory will be m 

E. J. Allard, pilot who has had expe, ._ _ 

Paris and since then has directed the installation of the King 
Albert air way in the Belgium Congo. 
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Airplane Flight Instruments 

By Kurt Bennewitz 


The task of watching the position of his airplane in space, 
occupies the pilot continuously, whether consciously or un- 
consciously. He docs this generally by eye and by feel, and 
his eve is generally the more satisfactory guide. When his 
eye fails him, as in fog or on a dark night he can only rely 
on feel, and in such a case even a good pilot may feel at a 
loss. 

The problem of securing independence from such untoward 
conditions is extremely important. To help out the “feel” of 
the pilot a number of instruments are in use, whose success 
depends not only on their indicating qualities, but also on the 
measure in which the pilot is able to read them. Such 
instruments may be termed “flight” instruments. 



Figs. I. and 2 


The failure of flight by "feel” is due to the fact that “feel” 
does not supplant the need of a system of axes of reference. 
Sucli a system of reference is provided by the earth, or 
rather by the horizon; another system is that of the axes of 
the plane itself, which although not visible, is felt by the pilot 
by means of the effects of acceleration. 

Inclinometers with a Stationary System of Reference 

To this class belong in the first place, all the pendulum type 
of instruments whether of the rigid or liqnid pendulum type. 

A pendulum may swing in one plane only, and be employed 
at will either as a longitudinal or as a lateral inclinometer. 
Or it may be free to swing in two planes and give both 
longitudinal and lateral inclination. 

Every pendulum may oscillate and this increases the 
difficulty of its use as an inclinometer. The oscillation must 
be damped either by air, liquid or more rarely by magnetic 
or electrical eddies, so that the pendulum may give a correct 
indication almost without swinging. In practice damping can 
be made just as large as desired. But the greater the damping, 
the slower is the pendulum in giving a reading. The amount 
of damping given is therefore a compromise. The solution of 
the problem is somewhat helped by the fact that for the 
airplane angular oscillations arc not too rapid. Experiments 
have indeed shown that even strongly damped pendulums 
are sufficiently rapid in their ifction on the plane. 

It must be noted that with decreasing temperature, the 
viscosity of fluids decreases considerably. Calibrations should 
be made therefore at the lowest practical temperature, say — 
40 deg. C. 

It is not advisable to try and build instruments whose 

period of vibration is infinitely small, either through corn- 

damping or in any another manner, since this is practically 
impossible of solution. 

The most useful liqnid type instruments arc those shown in 
Figs. 1 and 2, in which the inclination is given by means of 
an air bubble. There exists an important difference between 


this liquid type and a rigid pendulum. If the instrument is 
inclined to the left, tile bubble travels to the right. With a 
rigid pendulum, if the plane is inclined to the left, the pendu- 
lum swings to the left. This must be duly taken into account 
by the pilot. 

The inclinometer of Fuess, shown in Fig. 3 gives a displace- 
ment corresponding to that of a rigid pendulum and good 
damping. A small ball runs in the liquid. By changing the 



liquid and the size of the ball, the damping can be varied at 
will. By changing the curvature of the vessel the sensitivity 

All pendulums have the common property that they take 
up a position which corresponds to the resultant of all the 
forces in action, including acceleration. At rest or in regular 
straight line flight, whether horizontal or inclined, this position 
corresponds to the true vertical. But this is not true for 
accelerated or decelerated flight, or on a curve. On a curve 
there are appreciable lateral accelerations, so that the plane 
itself takes up a certain position away from the vertical; 
yet the pendulum gives no indication on a correctly executed 
curve. But the correctly executed curve is a normal condition 
of flight, just as is rectilinear flight. If in such a maneuver 
the pendulum, gives no indication of a change of position to 
the earth's vertical, it serves therefore to indicate a normal 
flight condition. 



and its usefulness ceases. It is not impossible that this in- 
strument may be technically improved. 

All other fields of force, other than gravity, in relation to 
which the inclinometer might be built are either too weak or 
too undecided, as for instance the magnetic field. It is also 
conceivably possible that from a measurement of acceleration, 
the presence of a curve might be deduced. Such attempts 
have been made, but have fallen through as rise and fall of 
the plane as well as gusts have totally annulled the acceler- 
ation effects. Further it may seem possible to obtain an 
inclinometer with help of the magnetic inclination in con- 
nection with the ordinary compass, but attempts in this 
direction have failed. 

Recently instruments have been built which embody a turn 
measuring instrument with a pendulum inclinometer, and 
together provide a complete substitute for the absolute in- 
clinometer. As the pendulum is equal to all demands which 
are imposed upon it in normal flight, it need only be connec- 



ted with ah instrument which indicates on what curve the 
airplane is flying. 

An instrument indicating the curve on which the plane 
is (lying is the Drexel turn indicator, shown in Fig. 5. It 
includes a gyroscope which has not three degrees of freedom, 
hut only one and a half, having movement about one axis 
free, and movement about another axis restrained by a spring. 
With changes of direction, the gyroscope does not maintain 
its vertical position, bnt is forced to change its position in 
proportion to the intensity of the turn, and its precession is 
taken up by the spring. The instrument effectively indicates 
the curve which the airplane is making about its vertical 
axis, not the angle of bank or the angle of incidence. Except 
for temporary disturbances of its always delicate system, it 
has worked very well, and lias been generally introduced on 
•large airplanes. 

If the action of this turn indicator is compared with that of 

dicatcs the deviation from a fixed direction, while the turn 
indicator, gives the angular velocity. It follows that every 
good compass can be used as a turn indicator. The advantage 
of the Drexel turn indicator lies in the fact that is is much 
more sensitive to changes in direction, and that it avoids the 
oscillations of the compass. It has its main use however only 
when it is proposed to read small changes in direction. 

A compass has also been used, in which the angle of tarn 
has been doubled by means of a mechanical device. Optical 
methods arc an improvement on the mechanical increase of the 
movement. 


A turn indicator in combination with two inclinometers give 
a complete system of measurement, and the combination has 
been carried out in the Drexel instrument. 

11. Inclinometers with a Moving System of Reference 
These instruments do not show all inclinations, but they do 
give indications to the pilot which are perhaps more important 



than those of the instruments previously described. The 
airplane in the air, has apart from the ever present force of 
gravity, no connection with the earth, but a real connection 
with the surrounding air. We refer flight conditions far too 
freely to the earth. 

The inclinometer in the form of a pendulum shows the 
angle of incidence at which the airplane is flying, but does 
not indicate whether ths angle is suitable or dangerous. The 
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Lately a type of tube 


a Pitot tube, or Ventu 
as shown in Fig. 6, has come into use which is better adapted 
for practical ose. These instruments have been used hitherto 
as speed indicators, which is not correct as long as their 
readings depend on the density of the air. In flight such an 
instrument is acted upon by the slightest rise or fall of the 
plane, owing to 


with 6. — The pressure 

such actual right turn. 


turn indicator: A left ti 



gle of incidence 
give the pilot an 
- - • , of his 


ESX. 


which ^control ^ is 


ing per square 
foot. This mini- 

be determined by 
a trial flight and 


and 6 would give the flier the 
impression that he had overbanked a left turn. As he would 
judge this to be dangerous, he would seek to diminish the 
overbanking and then to leave the vortex as quickly as 
possible by use of the rudder and a right turn. By a right 
turn ho would correct the pressure drop at C, and his maneuver 
would be correct. 

The use of instrument c would on the other hand give the 
pilot the impression of a right turn. He would probably 
counteract the right turn by rudder to the left, with the result 
that the dangerous position would be still further increased. 
Since the pressure at D would be still further increased, and 
the wing would sink still further at C. At the same time the 
lateral inclinometer, through the enforced left turn would tend 
to show no displacement. The machine would be steered right 
into the vortex instead of avoiding it, and instrument c would 
give no indication of danger. 

Thus instruments a and 6 would have been the cause of a 
spite of incorrect indications. The in- 

. j of seemingly correct indications 

would have led up to a false maneuver. A pilot who without 
a knowledge of what happens and only judges by eye would 
be always disposed criticize the pressure turn indicator. In this 
he would be wrong, for the pressure turn indicator must not 
be expected to replace a compass. 

More important is the influence of the magnitude of the 
pressure on the turn indicator. The pressures at the right tip 
and left tip depend on the density of the air, and the difference 
in pressures depends on the air density likewise. If the plane 
describes equal curves in circumference and of the same 
angular velocity at different heights, the differential pressure 
gauge would show a curve of larger radius at the greater 
height, while it is in t hinn er air that a curve of equal circum- 
ference is more dangerous. The pressure turn indicator 
fails as a danger signal. This can be rectified, 



1 open throttle, the other on a glide with i 
throttled down. The difference lies in the air resistance of the 
slow and fast moving airscrew. The pressure speed indicator 
is therefore primarily a technical flight instrument to indicate 
security to the pilot and only secondarily a speedmeter. The 
pressure speedmeter can be used as a safety indicator therefore. 

Similar, considerations obtain for lateral stability. As a 
lateral indicator the pendulum shows not only the position of 
the airplane, but also its position relative to the danger of a 
side slip, and the normal position is such that the lateral 
inclinometer gives no indication. The lateral inclinometer can 
also be considered a safety device. 

We will now consider the question whether the turn in- 
dicator can be used, dispensing with the earth as a point of 
reference. If an airplane describes, a turn ini' 

the outer wing Up m * *- 

pressure on the out< 
attempted to measure 
and to obtain therefrom I 

There are involved not only the technical difficulties in 
obtaining sufficiently sensitive measuring instruments, and 
perfect symmetry of disposition, bnt also the possibility of 
air disturbances at either end of the wing annulling or aug- 
menting the effect of the turn. In Fig. 8 AB is the direction 
of flight, CD the ends of the wings; the dotted lines represent 
an air vortex of such a character that the airspeed along EC 

is smaller than along FD. Imagine the plane r — ’ — * * 

out of calm air in rectilinear flight and : 

There will be at D a greater ' 



pressure, that is the 


it the danger is proportional to - 


- is an indication of the danger. 


^ So^that'the 


An instrument can be readily constructed to give such an 
indication providing it reads log pi — log pi. Whether by 
this modification, a perfectly successful use of the pressure 
turn indicator can be obtained remains to be seen. 

If when in comparative testing of the pressure turn 
indicator and the Drexel gyroscopic turn indicator, the latter 
has shown up less favorably, this has been for smaller 
machines, because with large machine air vortices are of less 
importance. The case is similar to that of a small boat and a 
large steamer at sea. The boat is strongly acted upon by the 
waves and must be skillfully handled; the steamer scarcely 
notices the waves. 

In conclusion, the following may be cc 
factory list of instruments to help the flier: 


indications of the instruments w 

a . — The lateral inclinometer: A strong bank t 
reinforced by the centrifugal force of the turn. 


For large machines 
For smt " 
indicator. 


a the form of a press 


Some Experiments with Model Airplanes 


By Albert A. Merrill 



be considered as i _ 

from those which it had 

position. It is essential to know what these characteristics are. 

Some of Eiffel’s reports may be found in “Nouvelles 
Rechorches sur la Resistance de L’Air ct L’Aviation” in the 
Atlas published in 1914. These reports show static instability 
in pitch with the elevator at a positive angle to its normal 


model, stability would b 
lore with elevator displaced for maintenar 
of incidence, it does not follow that this would be always ti 
and it would seem advisable to test machines for longituduul 
stability, not only with the elevator in its normal posithm, 
but with the elevator d!~'“ “’ * ' *“ 


r _ _ 1 


ibed below were made for the l 
if this unstable condition could be produced i 
type of American flying machine, the Curtiss JN-4. 

The model shown in Fig. 1 is not an exact copy of anv 
machine; thus the tail is a flat piece of brass whereas in the 
machine it has a top camber. The model does however follow 
the main features which determine the aerodynamical char- 
acteristics such as surface used, overhang, size and form of 
body, size of tail, fin and rudder and setting of surfaces to 
smuch as these experiments are made only to find 
te of change of pitching moment with changes in 
elevator setting it is believed that such inaccuracies as may 
exist between model and full sized machine will not affect the 
value of the tests. 

The model was tested for L, D and couple at the various 
angles shown in Fig. 2, under the following conditions: with- 
out tail, elevator, fin or rudder (pitching moment graph 
marked. No Tail) with tail, fin and rudder but no elevator 

(graph marked X) ; with the elevator at the various ~“= 

shown in Fig. 2, the angles being measured to the ta 
prolonged and minus signifying that the elevator is 
In Fig. 1 two vectors are shown for an elevator setting 
degrees (the normal setting for tests) and a c.g. is me 
the vector for four degrees. Pitching moments are transferred 
from the spindle to this assumed e.g. but the scale is kept as 
measured, i. e. in pounds inches on the model at 30 m.n.h. 

The first thing to note is that there appears 
of instability for this model. The nr 1 
changes in elevator setting alter the f 
mean slope of the —15 deg. graph is 

longitudinal dihedral between tail and supporting 
increases the stiffness though the former effect is not so 
sa the latter, the main effect of moving the elevator bei „ 
displace- the graphs on the angle of incidence. Taking off 


British commercial interests in Spain and Morocco am 
manifestly of the highest importance and the rapid bi-weekly 
service by air, via London, Paris and Toulouse, cannot flail 
to be appreciated by mercantile interests. Letters and 
postal packets up to 6 2-3 ounces in weight are accepted by 
all French post offices at the following air fees in addition to 
the ordinary postage. Up to 20 grams 1 fr. 26; above 20 
grams but not exceeding 100 grams, 2 frs. 50; above 100 
grams bnt not exceeding 200 grams, 3 frs. 75. Envelopes 
and packets must bear the words boldly written “Par avion 
de Toulouse.” Passengers are booked to Paris by the Handley 
Page Transport, Ltd., at the usual London-Paris air ralea; 
it is then necessary to book from Paris by rail b 
as there is no air service at present between Pari 
louse. The fares from Toulouse are as follows : — 



The above rates do not include insurance or hotel expenses. 

leaves Toulouse at 9 a. m. and reaches Barcelona 
at 11:30 a. m. in time for lunch. The airplane leaves at 1 
p. m. and arrives at Alicante at 4 p. m. Pass en gers dine and 
sleep at Alicante, the machine leaving there the following day 
at 8 a. m. arriving at Malaga at 11:30 a. m. for lunch. De- 
parture from Malaga at 1 p. m. arrival at Tangiere at 2 p. m. 
and at Rabat at 4 :30 p. m. 
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Sand Test of Flying Boat Controls 


The following is a summary of the tests on the controls of 
an Aeromarine Model 40 Flying boat. 

Construction of Control Surfaces 
The ailerons are constructed similar to the wing. The front 
and rear beams are spruce of I-section. White pine webs and 
spruce cap strips and trailing edge are used. At the points 



where the control horns are fastened the webs are reinforced 
bv hard wood blocks glued in place. The ailerons are fitted 
to the upper wings only, have a total area of 58 sq. ft. and 
work in conjunction with each other, being interconnected by 
cables guided through streamline fiber blocks along the front 
edge of the upper wings. Each is equipped with two control 
horns with shackles to take both brace and control cables. The 
control cables run from a loop on the under side of the aileron 
to a pulley on the lower wing and thence, along the lower 
wing to the hull where the cables are led through tubes to the 
control bridge. 

The horizontal stablizer is attached by means of bolts to 
the edge of the vertical stabilizer. The outer edges are braced 
by means of struts, made of steel tubing running to the hull, 
and cross wires. The stabilizer is set at an angle of one 



Set-cp for Stabilizer and Elevator Tes? 

degree and a half from the line of the propeller axis. Area 
is 39 sq. ft. 

The elevator is constructed similar to the aileron with the 
exception of the trailing edge. This is made of streamline 
steel tubing bent to shape. Two horns are provided for con- 
trol, and at the place where the horns are attached, the webs 
are reinforced by glueing on hard wood blocks. The elevators 
are of the unbalanced type, and each elevator has an area 
of 12.8 sq. ft; total 25.6 sq. ft. 

The rudder is of the balanced type. The frame is made of 
steel tubing welded together. The trailing edge is flattened to 
a streamline cross section. The lower part is made of wood. 


taking it an efficient water rudder. The rudder is provided 
with two control horns, with brace wire running to the trailing 
edge. The area is 17.5 sq. ft. 

The vertical stabilizer is built up of. spruce beams, cap 
strips, and pine webs. The ends of the front and rear beams 
project into the hull. These attach the stabilizer to the boat 
The rudder fastens to the roar beam of the vertical stabilizer. 
The area is 16 sq. ft 

Elevator and Stabilising Test 

The elevators and stabilizer were tested with the hull placed 
in an inverted position and the loading applied to the under 
part of the surface tested. Elevators were canted up and 
held up as shown in photograph, this being the worst condi- 




tion. The loading was done by means of sand bags which 
contained 5 lb. per square foot, which constituted a full load 
and 2’/2 lb. per sq. ft. which was considered a half load. The 
amount of loading applied to the surfaces was as follows : — 
Stabiliser: Area 39 sq. ft. The total load required £ 

- - . . . sq. ft. is •" 


10 lb. per sq. f 


is 39 x 20 


factor of safety of six oi 

= 780 lb. , 

Elevators: The area of both elevators is 25.6 sq. ft. and 
the total load required for a factor of safety of six, or 20 lb. 
per sq. ft. is equal to 25.6 X 20 = 512 lb. 

The total loads were applied in units of five lb. per sq. ft. 
until 75 per cent of tho required load had been applied. The 

loading was then co-* : -» *™ on 

elevator and full unit 

Deflection readings were taken at various p< 


on stabilizer until failure occurred, 
enecuou reauiuga >vei« taken at various points at each load 
The elevator control system failed when the load reached 
33.2 lb. per sq. ft. The control bridge failed by buckling and 
let the elevators down until they were inclined at such an 
angle that no more bags could be applied. No other failure 
developed in the elevators or any other part of the control 
system except here-to-fore mentioned. The total load at fail- 


ure on the elevators was 33.2 lb. per sq. ft. or equal to 849.9 
lb. or a factor of safety between 9.2 and 9.96. 

The stabilizer failed when the load reached 30.7 lb. per sq. 
ft., tho failure was caused by the webs crushing. Tho total 
load on tho stabilizer at failure was 1776 lb. or a factor of 
safety between 10.6 and 12.2. 




Rudder — Area 17.5 sq. ft. The total load required for a 
factor of safety of six is 15 lb. per sq. ft., or 17.5 x 15 = 
262.5, the total load required to be applied to the rudder. 

Fin — Aron 15 sq. ft. The total load required for a factor 
of safety of six is 15 lb. per sq. ft or 15 X 15 = 225 lb, Ihe 
total load required to be applied to the fin. 

The loading was applied by means of sand bags loaded 
5 lb. per sq. ft. Tho rudder and fin were loaded in units of 
5 lb. pin: sq. ft. until 25 lb. per sq. ft had been applied, with 
the addition of one bag of the next load weighing 8.8 lb., she 



applied at which point the stabilizer failed. ” 

The failure of the rudder occurred when the load n 
25.5 lb. per sq. ft. by breaking the small cable leading 


iched 


o the trailing edge. Tho fi 
me cup strip to fail by tension and aisi 
the horn block to fail by splitting. Brace 
10032 pulled out from the joint at the lioi 
web also cracked at the rudder post attacm 
The balanced area edge of the rudder 

showed permanent set after the load was r 

Thu total load on the rudder at failure was 25.5 lb. per sq. 
ft. or 466.3 lb. which is equal to a factor of safety of 10.2. 
No other failure occurred in the rudder control system 


e of this 
o caused the well at 
es No. 10031 and No. 
•n block. The center 
point. 

> sprung and 




rationed. 


braced to counteract the torque, duo to tho load on the tail 
surfaces. The foot bar was blocked by putting in a brace in 
such a manner as to lock the control system and all load ap- 
plied to the elevators acted throughout the whole system. The 
loading for the rudder and fin was computed as follows: 




Rudder and Fin Test 



Aileron Test 



The failure of the fin occurred when the loading reached 
70 lb. per sq. ft. 

The fin failed by two of the webs splitting at the lighten- 
ing holes; however, the cap strip was not broken. At load No. 
9 the upper web showed considerable deflection and at load 
No. 12 both webs buckled. 

The total load on the fin at failure was 70 lb. per sq. ft. 
or 1050 lb. which is equal to a factor of safety of 28. 

Aileron Test 


The complete machine 


placed on staging erected for 
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manner by running a bar through a hole in the gear wheel, 
the bar resting against the tubing of the control bridge, so that 
all loads applied to the aileron would act throughout the whole 
control system. The loads were applied in units of 5 lb. per 
sq. ft. for full loads and 2.5 lb. per sq. ft for half 
The amount of load to be applied on one aileron for a factor 
of safety of si* or 20 lb. per sq. ft was 580 lb. 

The loads were added in unit loads of 5 lb. per sq. ft until 
75 per cent of the required load had been applied and then 
continued by adding half unit loads until failure occurred. 

The aileron failed when the load reached 32.5 lb. per sq. 
ft. or a total load on the aileron of 942.5 lb. or equal to a 
factor of safety of 9.95. 

The failure occurred at the outer point of attachment of the 
aileron control loop due to the eccentric pull on the bolt to 
which the cable was attached. The wood block reinforcement 
split and broke the web and cap strip. The control bridge was 
distorted about % in. No other failures developed in the 
aileron control system. 


i Plane and Motor 
Fred Keller of the 
. . _ „ . is in charge of the 

test, and Ensign Edmund A. Whiting, D. S. N. R. F. repre- 
sen ted Lieutenant Alfred Bledsoe, Inspector of Naval Aircraft 
U. 8. N. All tests on the control surfaces were made in 
accordance with General Specification No. 100. 




Needed: A Bureau of Naval Aeronautics 


u of Aei 

„ s, it is of such immediate 
importance to the development of Naval I 

hoped that it will *-*- - 

session. 

The following comment went with the I 
Committee of the Whole House: 

The Committee on Naval Affairs, to whom was referred the 
bill (H.R. 14123) to create a Bureau of Aeronautics in the 
ent of the Navy, having had the same under consider- 
i report it to the House favorably with the recommen- 
mi that the bill do pass. 

believes that the creation of a Bureau of 
t will consolidate and 
s activities of the De- 
partment pertaining to the field of aeronautics, now scattered 
among the several bureaus and offices of the Department, 
that it will in large measure prevent the duplication of efl 
At the present time Aviation exists as an office under 
Chief of Naval Operation , 
being provided for by the several bureaus. 

The importance of aviation as an effective military arm, 
the value of which it is difficult to overestimate, warrants, in 
the judgment of the committee, the creation of such a bureau 
similar in organization to the Department bureaus already 
in existence. For the proper development of aviation it is 
essential that control be centralised in one bureau. 

The necessity for such an establishment in the War Depart- 
ment was recognized by the Military Committees of both the 
House and Senate and bv Congress in the biU recently passed 
whereby there was created an Air Service as an independent 
arm of the Military Establishment 

The forming of such a Bureau is not a great matter. It 
would require only a small interdepartmental change giving 
to the Director of Aviation ai ■---•• ’ •• 

function. He could then hav 
supplying of aviation material, the transfe 
sonnel, and he could control the * 


Naval aviation has 


Aviation i 


, the o 


ssity. 


° U ™e°'present D. 

be workable — gre 


■it'ZsrTs 


e and executive to 


■» t..e urns.-, for this officer not only is responsible for 
general Naval duties similar to those performed by the Chief 
of staff of the Army, but he is in addition charged with 
responsibility for all operations. 

The Director of Naval Aviation being simply head of a 
of the planning division, is theoretically only 
o be charged with the drawing up of aviation plans. 
Yet, as a matter of fact, because of the inadequacy of the 

charged with responsibility for alleviation, in spite of w‘ 
he has no proper machinery with which to work. 

A legalized bureau with a definite organ’ " 

permit the coordination of the important v _ 

aviation would give to Aviation the place to which it properly 
belongs in the Navy. The technical aviation sections of all 
bureaus should be detailed under the Bureau of Aviation to 
the delays and inadvertances caused through the great 

sarv to obtain concerted action 

the plan to have the Bureau' of Aeronautics take 
nstruction, engineering, etc,, from the bureaus of 
the Navy Department who are equipped to handle these par- 
ticular tasks efficiently and economically; but to form an or- 
ganization to coordinate the work of the bureaus, that can 
coordinate Naval Aviation with the Army and civil aviation; 
Naval s. ’ 


is developing rapidly and attendant 

There are new regulations to make 
There 'are new policies to lay down, 
and these policies must change from time to time as science of 
aviation develops. There is much information and 

given to civil aviation. There 

governments. There is 


of his information and 


Departmental structure 


g and it is at that stage of develop- 
ery special attention that the Navy 
cannot give it without congressional legislation. 

The Director of Naval Aviation has no 
executive power whatever. He is simply the 
the Aviation section of the Planning Division of the 
Naval Operation. At the present time the Chief of Naval 
Operations is charged with the administration of Aviation, 
and he personally has to pass upon Aviation details. This 
makes the control of Aviation slower and more difficult t han 


of Engineering handles Aviation engineering, the 
oureau of Construction and Repair handles Aviation construc- 
tion. The efforts of these bureaus should be coordinated 
in the office of the Director of Aviation. 

Officers who handle aviation affairs in the various bureaus 
of the Navy Department arc not as a rule Naval a 


i highly technical s 


3 and the I 


Navy I . 

1 with corresponding organizations in the other depart mi 
of the Government, it is important that a bureau for the dirert 
control of Aviation should be established. 


Col. Charles DeF. Chandler Retires 



Col. Chandler has been retired from the Army for physical 
disability after a distinguished career. He was born at 
Cleveland on December 24, 1878, and educated in the Cleve- 
land public schools and Case School of Applied Science, E. 

E. course. At an early age 

he developed an interest in 

• ' i 

H . - ,-y 


Chief Signal Officer of the 
Army to undertake the de- 
velopment of balloon service 
for the Army. 

Fort Omaha, Nebr., had 
been abandoned for several 
years and the first project 
was to reopen that ‘>ost, 
utilizing available buildings, 
balloon shed and gas plant as 
the first balloon school. The 
school courses had not began 
when the United States en- 
tered the World War, but 
Major Chandler was calk'd to 
Washington to organize a 
Balloon Section in that office 
as part of the Aviation Sec- 
tion, Signal Corps. He was 
promoted to lieutenant-colonel 
in June, 1917, and colonel 
August 5, 1917. 


While this regiment was 
mobilized at Columbus, Ohio, 
in the spring of 1898 on 
account of the war with 
Spain, Sergeant Chandler re- 
ceived an appointment as 
first lieutenant. Signal Corps, 
U. S. Volunteers, and was 
assigned to the 11th Com- 
pany. remaining until the 
muster out of the organiza- 
tion in May, 1899. The 11th 
Company was in Cuba from 
December, 1898, to May, 


as first lieutenant. Signal 
Corps, U. S. Army. From 
April. 1902, to November, 

ing officer of the U. S. Army 
cablcship Burnside which was 
operating in the Philippine 
Islands and during the sum- 
mer months of 1903-4 en- 


Balloon Section, A. E. F., 
until February, 1919, return- 
ing at that time for duty in 
the War Department. Since 
his arrival in the United 
States, March, 1919, Colonel 
Chandler has been Chief of 
the Balloon and Airship 


, ; . ™ ‘"V oigimi curpN 

occurred during the summer of 1903. 

Col. Chandler’s first participation in aeronautics was a free 
balloon voyage from Pittsfield, Mass., October 22, 1906, which 
was followed by other trips and qualifications as free balloon 
pilot in the spring of 1907 (Aero Club certificate No. 8), the 
most notable balloon voyages being in October 1907, when 
with Major J. C. MeCoy os aide he was first winner of the 
Lohm trophy (476 miles) and a few days later he served as 
aide to Major McCoy in the international balloon races from 
St. Louis, landing on the shore of Chesapeake Bay after 38% 
hours. 

In addition to other duties in the office of the Chief Signal 
Officer, Captain Chandler was placed in charge of a new 
Aeronautical Division, created in August, 1907; this assign- 
ment involved the preparation of the specifications under 
which the first Wright, airplane was purchased and tested for 
the Army and also dirigible balloon No. 1 manufactured by 
Glenn H. Curtiss and Capt. Thomas S. Baldwin. During the 
summer of 1909 he served as a member of the War Depart- 
ment board which conducted the official trials and accepted the 
military airplane, making his first airplane flight with 

Immediately after graduation from the Army Signal School, 
Fort Leavenworth, in June, 1911, he was ordered to College 
Park. Md., in charge of the Aviation School. (Airplane pilot 
certificate No. 59 and Aero Club expert aviator certificate 
ho. o) In May, 1913, he again sailed for the Philippine 
Mauds for foreign service tour and continued airplane flying 
there until November, 1913, at which time he was assigned 
as Chief Signal Officer, Philippine Division. 

After his return from the Philippine Islands in the autumn 


Airplane Stress Analysis 

A hand book of airplane stress analysis has been published 
as Report No. 82, by the National Advisory Committee for 
Aeronautics. It was prepared in 1917, for the Chief Con- 
structor of the Navy, Admiral D. W. Taylor, U. S. N., and 
was primarily intended to aid those who had to make for 
the U. S. Government estimates of airplane stressts and 
factors of safety. 

The text, written by Dr. A. F- Zahm, comprises three parts : 
Part I, being introductory, presents briefly the mechanics of 
materials and of elementary structural members; Part H 
treats of airplane wing stresses; Part III treats of body 

The text is followed bv Part IV, written by L. H. 
Crook, which gives in detail the numerical solutioni of the 
illustrative practical problems presented in the text, and by 
use of the methods and equations therein formulated 

Finally in Part V, prepared by the authors joint.y, are 
assembled the tables, formulas and descriptive diagrams 
illustrating the text; also the graphical solutions of many 
of the standard stress problems given in the text, and pre- 
viously solved numerically in Part IV. 

The whole work, comprising 70 pages, is compart and 
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Ignition from the Engmeman’s Viewpoint 

By Capt. George E. A. Hallett, U. S. A. 


It is 


intended t< 


s ignitioi 


n this 


- - a of the word ignition 

should bo brood enough to include the complete functioning 
of the ignition apparatus, beginning from the point where 
mechanical energy is absorbed to generate current and ending 
with the completion of the working stroke of the engine. The 
ignition system inclndes the mechanical drive to the magneto 
or generator and the task imposed on the system is by no 
means completed when n spark has passed over the gap of 
the sparkplug. Ignition means the corn) ' ' * " " 


charge of g 
the working stroke of the piston cam 
ployed to accomplish this result is the i 
present-day type of gasoline engine 
high-voltage electricity is almost nnivei 
This high-voltage electricity is produce, 
former. The transformer “steps up" 
duced from the source of current, wh 
a storage battery. Regar< 


t the tim 


! cflici. 


ined. 


events slowed dov 


imber full of e. 


een the S] 
flame is then started by the spar 
from the spark-plug, somewhat a 
a stone is thrown into a pond, but t 
| - - antly fesggfe 


f the whole program of 
mvenience. Picture the 
“d mixture or gas, then 


s (lam. 


the i 


it of s; 


barge of gas much more rapidly. There are three prin- 
cipal ways to make the charge burn faster: 

(1) If we can light the gas on all sides and in the center 
simultaneously, it will cause the charge to Imm more rapidly, 

torch is applied on nil sides instead of nt one point only. 
This is an argument for using more tlum one spark-plug per 


cylin. 


(2) If the spar 




mid be 


inued through a mu. 
itated within ' 


mder 


r pei 


would occur. This is called preignition. Frequently preig- 
nition causes a flame to remain in the cylinder through the 
entire four strokes of the cycle, and generally causes a great 
drop in power. We have learned recently that hot valves 
seldom cause preignition, while hot spark-plugs frequently 
do cause it. When the compression of an engine is raised, the 
temperature of both the compression and the expansion strokes 
is raised. Preignition is, therefore, more likely to occur. 
When an engine is preigniting it will usually continnc to fire 
more or less regularly for a moment after tlio ignition is cut 
off. Preignition must not be confused with detonation and 
knocking. They are two entirely different phenomena. Either 
one can lead to the other, but they seldom occur at the same 

As mentioned earlier, the spread of the flame through the 
charge is progressive when an engine is running normally, 
but this is not the case when an engine is knocking. We have 
a'l .In™ I. car up a hill in high gear when the engine is full 
of carbon and have encountered loud knocking or “pinking” 
in the engine. This we have lately begun to call detonating. 
When an engine is detonating the flame starts out from the 
spark-plug and passes through the charge progressively at 
first but, after it is for example half way through the charge, 
the portion remaining unburned has reached the critical tem- 
perature at which spontaneous combustion takes place and, 


;t radially This p 


of speed. Wr speak 
through the charge as 


of the speed nt which the flu 
ignited and this should end the program. This stage of the 

to start down the working stroke. All this program requires 
considerable time, therefore, in order that it may be completed 
by the time the piston starts down, it is very necessary to start 
the program by causing the spark long before the crank and 

The result is that, during the first phase of the ignition, 
pressure is building up rapidly in the cylinder and causing a 
reverse torque or backward pressure on the piston and crank. 
This is obviously even worse than wasting power. To reduce 


vord. The pinking sound is 


the pn ^ ^ ^ 

fuels when n 
of spontaneous eor 


Diffi 


iiultaneously. This is 


„ ... spark wh! 

moved only n few degrees, wo would have much tin 
as if the spark-plug ran 
igniting the gas on all si< 
an argument for tnrbulenc 

(3) The use of high compression pressures will cause the 
flame to travel through the charge much faster and will at the 
same time give ns smaller combustion-chambers. This means 
that the flame will not he required to travel so far, and will 
also give several other advantages which will not be mentioned. 
The objection to using high compression is that it causes 
knocking or a detonation and frequently preignition. 

Preignition and Detonation 

Whenever, for any reason, some part of the cylinder such 
as a valve, spark-plug points or flakes of carbon become 
sufficiently hot, they will ignite the charge. Such ignition 
generally takes place much too early and long before the spark 


far higher compression in automotive engines, thus greatly 
increasing mileage and power output. When doped fuel is 
used, carbon becomes an asset instead of a liability because 
the carbon forms a partial insulation which reduces the 
amount of heat wasted into the water-jacket; and at the same 
time decreases the volume of the combustion-chamber and in 
this way raises the compression pressure. 

\t McCook Field, we recently tested a 5 Vi x 6 Vi in. cylin- 


jt 118 lb. pei 

ratio of 5.4 to 1, and noted a gain in poi 
spark-plugs over one and also in the i 
spark-plugs. The gain when using f. 
about 11.1 per cent, and in the second cn 


.ill explodes at once instead of progressively, 
ion is known as detonation and causes a sudden 
re'liko a hammer-blow, which soon dies down 
and does little^ work. This is an explosion in the true 


:r than sound travels, thus 

xed with air have different tomper- 
Dustion and therefore detonate under 

........... ....... .... ....osene detonates more easily than 

gasoline. The compression used in automotive engines is 
easily limited by detonation. 

Tico Spark-plugs per Cylinder 

If the charge is ignited at several suitable points simultane- 
ously. only comparatively small bodies of unburned gas remain 
during the last phase of ignition and therefore higher com- 
pression can be used without encountering detonation. Or, 
the detonations may be so small that they arc not noticeable 
and cause no trouble. I saw recently a four-cylinder L-head 
truck engine pulling a load nt 500 r.p.m. and knocking badly. 
By throwing a switch, sparks were caused in additional spark- 
pings in each cylinder. All signs of knocking or detonating 
instantly disappeared, and the engine ran very smoothly. 

One bad condition which causes detonation is when a hot 
exlmnst valve is in one side of tlie cylinder and one or more 
spark-plugs are in the opposite side. In this ease the last 
portion ... the charge to lie ignited is being pre-heated by the 
hot-va've. so Hint it reaches the detonation temperature earlier 
Ilian it otherwise would, thus causing excessive knocking I 
talked neentlv with a man who has a car equipped with a 
T-heiul Benz engine and asked him to out out the ignition on 
one side of the engine and then on the other alternately, to 
observe which spark location gave tlie most knocking. The 
experiment showed clearly that this engine knocked badly 
when flic spark-plugs over the intake valve were used. In 
that ease we tiad the hot exhaust valve helping to heat the last 
portion of the charge which was burned. This engine k 
only slightly when the pings o- 
and when both plugs were • 
smoother running and some g 


me critical temperature of the fuel c. . 
which detonation takes place. Such “dopes" 
actical to use and make practical the use of 


■r in the use of fc 
e of four over t 
ir spark-plugs v 
i about 5.7 per cc 


a the las 


outsell 

number and arrang 
The second line shows the minim 
spark-plug under the intake valv> 
spark-plugs under the intake valves and shows some increase 
in power. Tlie bottom line shows four spark-plugs firing 
and shows the highest power. These tests were made with doe 
regard for the best spark-advance for each combination, and 
using various spark-plug locations. 

The universal test machine on which the cylinder in question 
is tested is shown. It is a 5 Vi by 6 Vi in. four-valve cylinder, 
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As most of the tests were made at constant speed, the 
amount of fuel drawn into the engine was the same in each 
case; therefore the specific fuel consumption was materially 
redneod by the nse of multi spark-plugs. Also, it was very 
noticeable that the use of four spark-plugs eliminated the 
tendency in tlfis particular cylinder to pink or detonate. I 
am convinced that even small automobile engines will benefit 
by the use of two spark-plugs per cylinder if they arc properly 
located, because this would probably permit the use of slightly 
higher compression, the ignition by one spark-plug would 
tend to bnm the other one clean in case of fouling, and there 
would be less tendency to knock. So-called “strong” sparks, 
ot well -synchronized multi-sparks, show a tendency to keep 
the exhaust valves cooler. This is due to lower exhaust tem- 
peratures caused by more rapid and complete combustion 


355 

nring the working stroke. The choice of number and location 
f plugs is an engine-development problem, bnt the ignition 
ngineers must make good mnlti-spark apparatus available. 

The advent of lower-grade fuels for automotive equipment 
as tended to make ignition uncertain, with the present igni- 
ion devices and spark characteristics. Higher compressions 
mice ignition more certain, bnt present difficulties due to 
iglier resistance at the spark-plng gap. The tendency toward 
lie nse of higher compressions is very marked and I venture 
> predict wc will have compression as high as 160 lb. per sq. 
'■> used^ ill conjunction with special or “doped” fuels, in the 

Certain and Uncertain Ignition 


cylinder immediately after the passage 
etween the spark-plug terminals un- 


iccompanying table shows the results. The first column 
speed at whieli the engine was ran, the second is the 
’ and the next is the actual brake-horsepower. The 
s the only one we need interest 
corrected hrake-liorsepower. The 
f spark-plugs is shown at the left. 

r, which is with one 


ditions „ _ 

of the electric spark between the spark-plug terminals 
certain ns to the rapidity of flame propagation or completeness 
of combustion. When higher compressions are used, if the 
charge is ignited at all, it bums much better. Ignition con- 
ditions really do contribute to good or bad flame propagation 
and combustion m engine cylinders. For example, some kinds 
of ignition sparks frequontlly called "weak” may be tardy in 
igniting the charge. This usually results in irregular com- 
ImsHon or slow burning of the charge, and uneven impulses in 
I lie engine. Sometimes the good effect of a more suitable 
ignition spark is offset by bad spark-plug location or un- 
suitable spark-plng length. These conditions can cause much 
the same resnlt as a so-called weak spark. A good spark, well 
located, tends to give prompt quick ignition with more com- 
plete combustion. It is believed Hint the nse of stronger 
sparks, or multi-sparks properly synchronized can improve 
greatly the results obtained from the present types of engine. 
Of course, if multi spark-plugs are used and the sparks are 
not properly synchronized, the results are apt to be the same 
as from one spark-plng. 

To explain further, wc only have to cany this idea to a 
ridiculous extreme. Suppose we provide two spark-plugs and 
the spark occurs in one at the proper time and 40 deg. later 
in the other.' Obviously, the one occurring late is too late 
to do any good in helping to increase the rate of flame propa- 
— ,1 e the. results are the same as with one spark- 


plug. 


Spark-plug Tests 


At McCook Field we necessarily ti 
of spark-plugs and, because a very small j 
plugs will stand np in airplane engines, we arrange the test 
so that the poorest pings are eliminated with the least expense. 
Our first test is a short one, in a single-cylinder Liberty engine. 
Most plugs either break or show serious preignition in this 
test, but those that pass this test are then placed in a multi- 
cylinder engine on a dynamometer, where the tendency to 
preignite and heat breakage can be noted. After this they 
are tested in Hie same engine on a torque stand, where they 
get the cooling effect of a propeller blast. During this, test 
an attempt to foul the spark-pings is made. This test it also 
a check on their durability, to make certain that they will last 
long enough to make a flight safely. For this torque-stand 
test they are placed in an engine installed in an airplane. 
This airplane is then flown up to a 10,000 ft. altitude and 
dived down to a low altitude repeatedly, to further test the 
liability of the plugs to fonl. When all of the foregoing tests 
have been completed, the pings are used in regular flights until 
a 100-hr. endurance record has been made. Thus far, only 
about three American makes of plug have passed these tests 
and are good enongh for service. 

We arc now experimenting with the Midgley indicator for 
accurately determining tlie presence of preignition. W.j find 
that preignition frequently burns off spark-plug electrodes in 
high-compression engines, bnt it is interesting to note tint the 
nse of dope in the fnel eliminates this trouble. 

Recently I put a standard Liberty engine on a torque stand, 
to run with ordinary automobile gasoline, to ascertain how 
much trouble would be encountered. The fiist trouble was this 
burning-off of spark-plng electrodes. Incidentally, wo found 
that the pistons were cracked, dne to preignition; bnt, when 
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we need dope in this same fuel, we obtained almost the same 
power we would get with high-test gasoline and no longer 
burned off the electrodes. 

Spark-plugs should be made to withstand even higher com- 
pression without causing preignition from now on. Preigni- 


have to do considerable development 
smaller spark-plugs would cool better loan 
dard size, and perhaps plugs can be made 
no cavity to hold gas and cause preignition 
A spark-plug was submitted to us for 1 
in which there was no cavity ft 
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ceedingly rare. Most stoppages are dut 

gasoline feed, or to ignition troubles. There was a tune wnea 
we had many troubles such as valves sticking or warping and 
burning out, piston-rings breaking, etc., but most of these 
have been eliminated. We would now like to see the same thing 



to enter. The plug 

might bo pictured as having' merely a round knob on the end 
which, if polished with sand paper, would show a narrow strip 
of mica around the side of the domed end. The spark was 
supposed to jump across this strip of mica. These plugs were 
hand-made by a farmer down in Arkansas and were of such 

poor material that they would not stand up, but I considered „„ 

the type interesting because it was entirely closed. I believe tics of present sparks 
that the electrode could be run hotter without ! 


_ the strength of the spark and therefore I _ 

t see how the present limitations of spark strength, duration, 
etc., were reached. It occurs to me, for example, that it 
might now pay to make ignition apparatus so that it delivered 
sparks perhaps three times as hot as those, now in use and to 
design spark-plug points to withstand this high tension. It 
might thus be possible to keep spark-plugs dean when the 
engine is idling, due soldy to the heat of the spark. Also, 
it might pay to let the spark continue through perhaps 40 
or 50 deg. of crank travel, so that it could ignite any unbnmed 
gas that might sweep by the plugs during the burning of the 


e approaching the p 


Z pre- in the 


r I, therefore, in power and 

Also, ignition apparatus is helping to limit the 
" * als which we can use and still be able to start 
them under idling conditions .— Journal of the 
Society of Automotive Engineers. 


European Nations Encouraging Commercial Aviation 


“All Europe is working secretly trying to develop planes 
with which to dominate the air,” according to C. L. Egtvedt, 
Chief Engineer for the Boeing Airplane Company, who return- 
ed Nov. 3, on the White Star Liner Olympic, after visiting 
all important aircraft factories in Great Britain, France and 
Germany. It was Mr. Egtvedt’s opinion that there is nothing 
in Europe in the line of airplanes that Americans cannot du- 
plicate. “In fact,” he said, “many radical forms of construc- 
tion on which they are now experimenting were tried out in 
this country some tiipe ago and discontinued as not being worth 
the money required to develop along those lines at that time.” 
“While European Governments are experimenting with all 
types of airplane design, Great Britain appears to be doing more 
than the others and Germany is getting along very well experi- 
mentally but is handicapped in producing machines because 
of terms imposed by the Allies. Wherever I went in Europe 
I found aircraft operating. The public generally is interested 
in flying but there still are many people who hesitate to leave 
the ground. I was well received in Germany and aircraft 
anufacturers there expressed a desire to co-operate with 

‘ do business g. 

He said that the British 
dinated all branches of the 
feels that there 
is approaching rapidly. 

"British manufacturers and in' 
e support from the Govi 


i only one fatality for 


the last 15 months there w 
40,000 passengers carried. T 
every 34,000 miles of travel i 
1500 flights. 

“This last year 1325 airplanes have arrived from the Con- 
tinent and landed passengers and freight in Great Britain. 
They included 1079 British machines, 236 French planes, 9 
Belgian and 1 Swiss. The planes departing from Britain for 
the Continent aggregated 1455. " " 


^Ministry 


and 1 Swiss. In analyzing conditions, 
credits the United States Air Mail 
service on earth. All the 

developing t 


y in which arc co-or- 
ent dealing with aviation, 
" >r aircraft and that it 


; getting consider- 

- Mr. Egtvedt. At 

the Air Conference just held in London civilian and Govern- 
mental reports were produced, indicating intense interest in 
England concerning the development of airplanes commercial- 
ly, not only in Great Britain but throughout the world. There 
is no fact concerning aviation that the British Air Ministry 
does not secure and place at the disposal of British subjects. 

“It was interesting to learn that $1,000,000 worth of freight 
has been transported bv airplane out of the United Kingdom 
this vear. This freight was carried in cargo planes to France, 
Belgium, Denmark, Spain and Holland. Planes coming into 
England from the continent carried $2,000,000 worth of im- 
ports. Airplanes operating to and from the British Isles in 
the last 15 months made over 48,000 flights, or in other words, 
travelled more than 1,000,000 miles, carried 82,000 passengers 
and more than 200,000 pounds of freight. As regards the 
safety of commercial flying, it was proved that the danger is 
slight, by a carefully kept record it is shown to be less than 
almost any other method of transportation. For example, in 


341 French, 7 
however, the ‘ 
as being the 

plane travel in Europe L_ , . 

tive passenger rates between London and Paris prove just why 
persons like to fly that trip rather than make the journey by 
rail and steamer. I flew from London to Paris in three hours. 
By rail and steamer it would have taken all day. A round 
trip by airplane between London and Paris costs £18 while 
by rail and steamer it is about £8. One way costs £10 by air- 
plane, £4 by rail and steamer. Freight by airplane is cheaper 
than the old method, parcels and other small packages costing 
1-3 penny a pound by airplane and from 4 pence to 1% pence 
a pound by the old method. 

“Interesting as these figures are, they only show what is in 
the public mind in Europe. The transportation companies, 
it may be said, are operating at a profit, or at least, maintain- 
ing a scheduled daily service without losing their capital. 

“Bv analyzing conditions and guiding thought along 
structural and economical lines the Air Ministry has enabled 
the British airplane industry to maintain its factories, conduct 


ailable for general use in- 


apparatus, and provide planes by Which a s 
portation service may be conducted. 

"The Air Ministry also makes a 

formation on trade conditions, opporti 

all countries. The British hope by this method to estnomu. 
their airplanes in foreign markets, principally in their colonial 
possessions and in South America. In this work of trade ex- 
pansion which it is intended, will develop an aerial commercial 
fleet bearing the British flag, the Air Ministry performs a duty 
otherwise impossible, were Government and civilian aviation 
divided into a number of bureaus and departments, each op- 
erating independently, and not knowing what the others were 


Pressure Gages for Airplanes* 


n airplanes. 


There are three systems of gasoline feed in use 

(1) Gravity, in which the flow of gasoline to t. 

is maintained by the hydrostatic pressure of the gasoli 
tank being higher than the carburetor. 

(2) Air pressure, in which the air is pumped into the tank 
above the gasoline by means of a hand pump or a pump 
driven from the engine or by a small propeller and sufficient 
pressure maintained to assure the flow to the carburetor. 

(3) Pump force feed, in which the gasoline is drawn from 
the tank and forced to the carburetor by a pump driven from 
the motor or by a propeller. 

' 'eras (2) and (3) there may be an auxiliary gravity 


casting b, which serves both as a mounting for the Bourdon 
tube and a socket projecting through the case, to which ihe - 
tbe air line or gasoline line is connected. The free closed end of 
Ion tube is connected to a sector gear c, which engages 
d, which is on the same shaft as the pointer. By 


this 


The 


hairspring tr 
ents back las 


o the pointer and a 


i of the free end of the tube il 



running from the pump to the tank, which indicates the air 
pressure maintained in the tank. A pressure relief valve is 
placed in the pressure line, which can be adjusted to blow off 
at any pressure. The maximum pressure used is generally 
3 lb (sq. in.), but may be as high as 5 lb. (sq. in.), without 
doing damage. The minimum pressure for satisfactory flow 
of gasoline is 1.5 lb. (sq. in.). A serious objection to this 
system of feed is the fact that in the gasoline tank is main- 
tained an explosive mixture of air and gasoline. Such a 
system is very objectionable on a combat airplane, for even 
if the tank is not exploded by the penetration of a bullet, the 
hole made will prevent the maintenance of the proper pressure. 
For this reason the third system, such as is used on the U. S. 
D9-A, is replacing the second. 

In system (3) a gage is connected in the line running from 
the gasoline pump to the carburetor and indicates the pres- 
sure at which the gasoline is forced from tho tank. There 
is a pressure relief valve between the pump and the gage, 
which may be adjusted so the pressure never exceeds a certain 
value, say 4 lb. (sq. in.). 

A sufficient pressure, either air or gasoline, is vital for the 

flow of gasoline to the carburetor and for the 

performance of the motor, so a gage is necesary tc 
pilot of a dangerous falling off of pi * 


Fio. 2. Mechanism o 


tube is made greater thi 

tends to straighten out and the pointer is made to "move 
the stale. The tendency to straighten out is due to the "fact - 
that the increase in pressure pushes out the flattened sidts of 
the tube so that the cross section becomes more nearly circular. 
This tends to equalize the lengths of the inside and ouzride 
walls, so that the curvature becomes less and the free end 
consequently moves out. This movement is directly propor- 
tional to tlie increase in pressure so that the scale ■= 

The specifications require that the error of tht 
diould not be greater than 0.3 lb. (sq. in.) at s 

Only genei 


stallation, since the system of feed i 


ill vary considerably 
id be furnished with 


i the JN-4H, JN-6H, a 


relief valve failed. 

At tho present time there are two desigr 
gages in use. The first. Fig. 1-A (see . 

27004-C), has a range of 0 to 10 lb. (sq. in.). ' 

Fig. 1-B (see Specification No. 27060-A), has a range of 0 


of connecting. 

DeH-4 the air-; 

board, while in the U. S. D9-A the gasoline-prei 
mounted on the top of the gasoline tank. However, the 
following precautions should be noted : 

(1) The union between the instrument and the air line or 
gasoline line should be air-tight, as should be all the joints and 


ification No. 


(2) Do n 
lubes. 

(3) This in 
tened to the ii 


; make sharp bends o 


pressure gage and as a gasoline-pressure gage, the only differ- 
ence being in the lettering on the dial and the form of the 
case. The internal mechanism is the same for each. There 
are two types of the 10-lb. gage — type A, manufacturerd by 
the National Gage & Equipment Co., and type B, manufac- 
tured by the U. S. Gage Co.— and one type of tho 6 lb. gage, 
type D, manufactured by the National Gage & Equipment 
Co. All types are essentially the same in design and are of 
the Bourdon type of gage, similar to steam-pressure gages. 

The details of construction are shown in Fig. 2. The 
Bourdon tube a, is made of seamless drawn bronze, of ellip- 
tical cross section, and bent into an arc of more than 180 deg. 
One end of the tube is closed, **- -'• 


e other soldered to a hollow 


« of the Director o 


. as aU others, should be securely fas- 
instrument board, using the bolts, nuts, and lock 
washers furnished with the instrument. 

The life of the instrument should be indefinite, barring acci- 
dents. A great overpressure or an accumulation of dust in 
the instrument may render it inaccurate. If any doubt should 
arise as to its accuracy, it should be sent to an instalment 
shop for examination and repair. 

Oil-Pressure Gage 

The purpose of this instrument is to indicate the pressure 
in the oil system of the engine. From tbe reading of tbe gage 
the motor mechanics or pilot may judge whether or not the 
flow is undisturbed and that the engine is receiving a generous 

there is a leak in the oil system and the supply has tecome 
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more or less exhausted. A rise in pressure indicates a stoppage, 
so there is not a free circulation. The pilot should observe 
the gage occasionally and consider any serious variation of 
pressure from the proper value a warning of danger. The 
proper values nre different for different types of engines and 
for the same type at different temperatures of the atmosphere. 
The pilot should know this value before making a flight. 

Three types of oil-pressure gages will be found on airplanes, 
A, B, and D. The first two, type A (National Gage & Equip- 
ment Co.) and type B (U. S. Gage Co.), have a range of 

Type D (manufactured by the National Gage 
the latest design, having a range of 


o 1001b. 


rent specific* 


a (No. 27039 A) requin 


this larger range. 

The details of construction are identical with those of the 
air-pressure gage and need not be described. The Bourdon 
tube is made of heavier material tlmn in the air or gasoline 
gage, since the range of pressure is greater. 


The scale is 




o the nearest — 


- and the n 


o at any point of the scale. 


Specifications for any engine should include a provision 
for tile connection of a gage in the oil system, so no specific 
instructions need be given. The same general precautions 
should be followed as in the installation of the air or gasoline 
pressure gages. 

Phenix Fireproof Dope 

The improvements made in airplanes during the last six 
years to make them mechanically and aeronautical ly safer have 
been mainly constructional. 

One detail which until recently has not kept pace with the 
other safety improvements in aircraft work is the dope for 
varnishing the cloth covering the wings, tail members and 
fuselage. The one great, though usually suppressed source of 
fear and trouble in aircraft flying has been the fear of fire. 

The nnture of the materials used in the manufacture of 
dopes for the past ten years has been the source of their 
great inflammability and when a fire starts on a machine it is 
almost certain to spread over the entire wing and tail surfaces 
burning all the supporting surfaces from under the aviator, 
with no chance of saving himself. 

It was with these facts in mind that Nelson S. Hopkins, 
President of the Phenix Aircraft Products Company, of 
Williamsville, N. Y., developed the Phenix Fireproof Dopes 
and doping methods to produce a thoroughly practical and 
reliable fireproof dope for aircraft work, both for the air- 
plane and dirigible. 

During the past venr at ninny places Mr. Hopkins showed 
the films and cloth doped with Phenix Fireproof Dope which 
aroused a great amount of interest and favorable comment. 
These Phenix Fireproof Dopes are the result of experimental 
work started over five years ago when developing the nitrate 

and necate dopes after the supply of doping material from 
Europe wns shut off by the War. 

Phenix Dopes have a cellulose base but the active materials 
to produce the fireproofing properties are dissolved in the 
solhtion and not an added fire-resisting pigment which settles, 
giving a variable result with greatly increased weight. The 
dopes from the top of the barrel, or can, are as fireproof as 
those from the bottom. They are not a paint. The added 
weight over that of six coots of clear nitrate or acetate dope 
runs from 1% to 2 ounces per square yard. 

With Phenix Dopes it is not necessary to have an inner 
envelope or covering or doped cloth under the cap strip which 
increases the weight. 

Phenix Fireproof Dope must be applied to new and un- 


doped cloth to obtain the non-inflammable properties; they 
cannot he used with or in connection with the usual dopes 
and still retain the non-inflammable properties, neither can 
they be applied over other dopes. 

Phenix Doping Methods nro based npon the plan that the 
cloth or fabric is first fireproofed and then every layer of 
dope that is applied is fireproofed of itself so that the resul- 
tant fabric is absolutely fireproofed at every step as well as 
when completed. 

In detail the cloth is first fireproofed by thoroughly satur- 
urnting the linen or cotton cloth with Phenix Fireproofing 
Solution No. 152 when stretched over the frame, or preferably 
in a wooden tub before covering, and after thoroughly drying 
the cloth to apply three to six coats ol' Plicnix Fireproof Dope 
Clear, No. 125. For a Clear Dope finish six coats of Clear 
Dope is used. For those desiring a longer life the use of 
three coats of Phenix Fireproof Aluminum Dope No. 129, 
over three coats of Clear Dope, is very highly recommended. 
Phenix Dopes work as well on cotton ns on linen and are 
shipped already mixed ready for using. 

Phenix Fireproofing Solution can also be used to great 
advantage for fireproofing parachutes and cloth flying suits, 
as there is no tendency for the flame to spread should the 
parachute nr snit be exposed locally to the direct flame. 

The Phenix Fireproofing Doping Methods, especially the 
Aluminum Finish, can bo used to great advantage for the 
doping of the outer covering of dirigibles as it gives a fine 
appearance and a fireproof or non-inflammable surface. 

New Aluminum Solder Successful 
The difficulties encountered in attempting to solder alum- 
familiar to <U1 who have experimented with the mul- 
'hich have appeared 


titude 




so-called aluminum solders 

ithin the last, few years. One of the < 

ance lias been the. tendency for electrolytic corrosion 

the joint, the aluminum being corroded, since the compon- 
leetro-negative to aluminum. This 
lccessfully met and a new solder, the 
components of which arc located so close to aluminum in the 
electro chemical series that electrolytic action is rendered 
negligible, has been placed on the market by the Rohde 
Laboratory Supply Co. of New York City. 

This material— which is called “Al-Solder”— is applied 
at a temperature of about 500 to 600 deg. Fahr. so that warp- 
ing and other mechanical disturbances are avoided. After 
a moment’s heating, an exothermic reaction takes places 
with the formation of an alloy. Since an alloy is formed 
with the aluminum, the durability of the joints is permanent 
and the seams can be made invisible by polishing, which is 
very desirable in instrument work, etc. Furthermore the 
joint may be reheated without injury so that an additional 
piece may he joined on without any trouble. 

London-Paris-Strasburg-Prague Air Route 
It is now possible not only to send letters and samples but 
also goods by air to Strasburg and Prague via Paris. In view 
of tlm important relations which exist between Great Britain 


ind tlies 


s the following portion 




» the 


; will doubtless he of value. 

Airplanes leave Paris daily for Strasburg at 8:30 a- in. and 
the time taken on the flight is 2 l /o hours. Every Monday, 
Wednesday and Friday the machines are linked up with the 
airplane winch continues the jonmey to Prague reaching that 
City 3 hours later, there being interval of half-an-bour at 
Strasburg so tlmt tlic whole distance between Paris and Pragae 

covered in six hours. The return (lights from Prague take 




It is intended t< 


with the Paris 


is at Strasburg. 

■ekly flights from Straa- 
uurg to rrague into a daily service in the near future. The 
machines in use on the service are of the limousine type with 
a small cabin comfortably fitted for passengers, the engine 
being of 370 hp. The fare for passengers from Paris to 
Strasburg is 500 francs single, 800 francs return. Freight 
for goods 10 francs per kilo. Postal rates as usual, plus an 
air fee of 75 centimes up to two thirds of an ounce. There 
notor service for the convenience of passengers between 


aerodromes and the ei 
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The German Aircraft Industry* 

By Edward P. Warner 


The aircraft industry in Germany has almost ceased to exist, 
so far as construction is concerned, new building being for- 
bidden under the terms of the treaty. A good deal of building 
of new airplanes and remodelling of military machines for 
commercial purposes, however, went on between the time of 
the armistice and the going into effect of the stipulations of 
the treaty, and the machines prodnecd at that time arc now 
being used to some extent. Although a number of airplane 

line has linen discontinued. This line operated "the Nordstern, 
and also the Bodensee, which has been redesigned to carry 

A single agency in Berlin is booking passages by eight 
different lines, Albatros, Junkers, Rumpler, Sablatnig," Hawa, 
Balug, Dansk Luft Express, and Wiener Fluggesellschaft. 

Berlin, Hamburg, Wangeroog, Nordcmcy, Borkum and Sylt, 
as well ns between Berlin and Wamemunde and Berlin and 
Leipzig. The fares are. moderate, the charge from Berlin to 
Leipzig during the Leipzig festivals having been only 800 
marks ($16.00 for about 125 miles). 

The only aircraft factories that. I visited dnring my brief 
stay in Germany were those of the Junkers and the Zeppelin 
airship companies. A number of the other bnilders, although 
unable to do anything at the present time, are reported to be 
carrying on experiments on aircraft elements and keeping their 
shops in shape to start work again ns soon as the ban is lifted, 
this being especially true of the subsidiary Zeppelin companies 
at Soemoos (Domier) and at Staaken (Rohrliaeh) and of the 
Rumpler and D. F. W. 

The Junkers Factory 

The works of the Junkers company are located at Dessau, 
about n mile to the south of the center of the city, the main 

being about a quarter of a mile apart. The airplane factory, 
which includes also the wind-tunnel and part of the general 
laboratory equipment, is a one-story building having about 
25,000 sq. ft. of floor space. Twenty airplanes were in course 
of erection at the time of my visit, and I should estimate that 
there are 250 men employed on airplane construction. The 
machine tools are being worked up to their capacity and the 
whole plant has an air of intensive and efficient effort which 
is not common in Continental Europe at the present time. 

The Junkers firm is making at the present time, only one 
type, the six-passenger all-metal monoplane so well known in 
America. The construction and alignment of the parts of 
these machines is taken care of by jigs instead of by individual 
fitting, thus assuring complete interchangeability. The wings, 
for example, are mounted on a jig representing the side of the 
fuselage with its fittings, a method which, while not at all 
rare, is not so universally applied as Mould be desirable and 
which is peculiarly easy to apply with an internally-braced 
airplane where all of the attachments and bracing are in a 
single unit and bear a definite relation to each other. 

The corrugated duralumin covering for the wings is said 
to lie 0.3 ram. in thickness, which is somewhat less than the 
thickness of the covering on the Junkers broken up at Mineola 

and examined by the Air Service. The spar tubes are about 
60 mm. in diameter and the walls of the different tubes vary 

from 1 to 2 mm. in thickness. Up to the present time, it has 

been found impracticable to use a larger diameter than 60 mm. 
or a less wall thickness than 1 mm. in conjunction with that 
diameter, on account of the danger of local collapse of the 
wall. Each wing is fixed to the fuselage by nine screwed 
attachments, and the wings can be removed entire or replaced 
in fifteen minutes. The fittings are made of 60,000 lb. carbon 
steel. 

The Junkers firm* has a well-equipped testing laboratory 
for materials, but they are doing nothing themselves on the 
development of alloys, using the laboratory to check np on 


the suitability of the materials delivered to them. They say 
that the duralumin which they can obtain has considerably 
deteriorated in its weathering properties within the last few 
years, and that it is now essential to paint all exposed dura- 
lumin surfaces for protection, whereas a few years ago the 
duralumin which they were obtaining could be exposed tor 
years without any protective coating and without any import- 
ant deterioration. 

The welding of duralumin thin sections is reported to be 
absolutely hopeless, no heat treatment restoring tho original 
properties. In any case it is necessary to heat-treat after 
rolling the sections. The Junkers people claim to have very 
little confidence in steel construction for airplanes of small 
or moderate size. Although their first all-metal machine, a 
single-seater, was built entirely of steel and iron, they found 
it excessively heavy and apparently have no intention of re- 
turning to that method. 

Seaplanes of a type practically identical with the land 
machine except for the addition of floats are also being built. 
The floats are all duralumin, with flat bottoms and parallel 
sides and a single step and three bulkheads dividing each float 
into four water-tight compartments, and the method of frame 
construction employs a combination of tubes and rolled sec- 
tions in much the same manner ns does the wing. 

Aside from the wind-tunnel, which has been described in 
another report, there is nothing very new about the Junkers 
laboratory. The director tells me that they find impact 
testing of metallic materials very useful, nnd it would certainly 
appear, in view of its extended employment everywhere (Iso 
in the world, that this method should find a wider application 


The Zeppelin Factory 

The Zeppelin Airship company’s factory is located on the 
outskirts of Friedriehslmfen. The equipment comprises two 
or three good-sized factory buildings, the new laboratory, 
two airship sheds and a flying field. At tho present time no 
construction is going on, the men who have been retained 
being engaged in clearing up old stock nnd in making other 
aluminum goods than airships, but the managers of the com- 
pany arc all set to go the minute Hint new construction or the 
operation of an airship transportation line on a large enough 
scale to be worth their while is permitted, and they are seeking 
’ ‘ all directions. X have si " ' 


rope so optin: 


c about the ii 
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company employs two hundred men, a reduction from four 
thousand during the war. 

The airship sheds are now occupied by the Nordstern and 
the Bodensee, without their gasbags in place. The Nordstern 
has never bran inflated. 

The Zeppelin people speak with some disdain of the milking 
of elaborate stress calculations for rigids. They say that this 
may be all right at first but that the stresses a 
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isign a 


timatcly depend on empirical rules and on the result of 
accumulated experience, and they lay great emphasis on their 
own favorable position in respect of such experience by r,im- 
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and the British had to start again from the ground, and had 
to depend much more on fundamental theory than the Ger- 
mans had ever done, as the British were trying to begin their 
work far np on the ladder of progress, invoking mathematical 
analysis to enable them to omit many of tho rungs by which 
the Germans had climbed. The Germans attribute tho success 
of their ships in large part, too, to the skill of the workmen 
whom they have trained, claiming that no other nation or 
company has fabricated such light aluminum sections with the 
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Kentucky Companies Buying Ships 

Several towns in Kentucky hove organized flying schools 
and hove purchased from one to three airplanes through 
private enterprises during the last month. Lexington is or- 
ganizing a $ 20,000 company composed of business men of that 
city. They plan to purchase two ships and will maintain a 
training school for students and establish a fully equipped 
station for inter-city traffic to surrounding points in the Blue 
Grass region of the state. Other towns that have organized 
similar companies are Barbourville, Pineville and Middlesboro. 
Each of these has purchased one ship and is giving consid- 
erable attention to the training of aviators. The movement 
is taking great hold as a fad, but it is confidently expected 
to develop into something substantial. 

In Lexington an excellent four-way. field located on one of 
the famous Blue Grass farms, close to the city, lins been 
donated for use of the company. A Lexington refinery will 
install a gas filling tank on the field and a repair shop will be 
opened for the patronage of transient planes. Other ships 
artll be purchased when present plans to establish a complete 
circuit for field schedules mature. 

C. F. Dunn, secretary of the Lexington Board of Commerce, 
and other officials of that organization, are actively behind 
the project of a training school in their city. In speaking 
of the proposed school, Mr. Dunn had this to say: 

“Lexington is already known through this country and 
even across the waters as a great racing center. We now 
propose to make it famous not only as a stamping ground of 
thoroughbred race horses, but as a first class center for the 
new and ever increasing sport and business of flying. Air- 
planes have come to stay in Lexington.” 


Anti-Aircraft Battery Testa 
Accurate data on the timing of anti-aircraft shells are re- 
ported as a result of Air Service cooperation with anti-air- 
craft battery commanders at Fort Monroe, in tests held 
recently. In these tests Army aviators flew over a prescribed 
course at various altitudes while the anti-aircraft guns fired 
at points within 400 or 500 yards of them, the airplane 
observers reporting as to whether the bursts of the shrapnel 
occurred above or below the level of the airplane. The radio 
telephone was used and at the battery commander’s direction 
the pilot promptly reported his observations as to the bursts. 
This was said to have been the first instance of cooperation 
between aircraft and anti-aircraft battery firing in the history 
of the Service. The results have been reported as entirely 
satisfactory. 


Eddie Stinson Buys Dixie Flying Field 

The Dixie Flying Field, Birmingham, Ala., has been taken 
over by Eddie Stinson and will be made the permanent head- 
quarters of a flying school. Negotiations are in progress to 
make Birmingham the Southern headquarters for Curtiss 
airplanes and equipment. Announcement to this effect was 
made bv the aviation committee of the Chamber of Commerce. 

Mr. Stinson will start his school at once. The equipment 
will consist of three Curtiss planes. Equipment valued at 
$20,000 already has been ordered for the school. S. B. Irwin 
and R. C. McMurray, two well-known pilots, will assist Mr. 
Stinson. 

Eddie Stinson has been in the air a total of more than 
8,000 honrs. 


London-Amsterdam Winter Service 
Owing to the inadequate provision of suitable ground 
organization for air navigation under winter conditions pre- 
vailing over Holland and the Belgian Coast it has been found 
necessary to suspend the direct air service to Amsterdam. 
Meanwhile, there is a rapid service to Amsterdam via Brus- 
sels. Passengers leaving Cricklewood by air at 12:30 p. m. 
are able to secure the railway connection from Brussels to 
Holland reaching Rotterdam, The Hague and Amsterdam on 
the same evening. Arrangements are being made for the 
conveyance of freight by the same route. 


Wallace Field, Iowa, Progress 


180 x 32 ft. with a solid concrete foundation. Tents on the 
’ le two other machines at the field. 

aveling salesman, has written from 


'a 


_ r his plane which he plans to 

store there this winter. 

Manager Wallace calls a 

proxiroately 500 people rode in the airplanes at Wallace F 
the past season there was not a single approach to a serious 
accident at any time passengers were in the machines. 

Maintenance of German Aerodromes 

The Berlin correspondent of Handley Page, Ltd., reports 
that the Inter-allied Aviation Commission appointed under 
the Treaty of Peace, has consented to waive the destruction 
of the following military aerodromes: — Breslau, Gandau, 
Brunswick, Fuerth, Grosscnhain, Hamburg, Padcrbom, 
Schleissheira, Devenu, Nr. Conigsberg. The following sea- 
plane stations are also included :— Kiel, Holtenan, Norderney, 
Warnemuende, and Lift, as well as the Airship harbors of 
Nordholz, Seddin, Friedrickshafen-Loewentlial, and Baden- 
Oos. Fifteen per cent of the privately owned aviation build- 
ings which were used for Military purposes during the War 
are also to be left standing. With very few exceptions the 
airship halls are to be pulled down in accordance with the 
provisions of the Treaty of Peace. 

N. Y. -Naval Reserve to Have Airplane 

According to advice received from the Navy Department, a 
Macchi-Nicuport type, 160 hp. seaplane, equipped with dual 
controls for instructive purposes, will be sent to the Sumer- 
ville station of the Naval Militia early next spring. This 
machine will be in charge of the Aviation section, Third Bat- 
talion, New York Brigade of the United States Naval Reserve 
Force, and will be for tile purpose of giving men anxious to 
learn something about flying an opportunity to do so without 
' 'n the regular navy. 


Illinois University to Study Aviation 
impleted with the 


for the establishment of an air unit at the University of 
Hlinois in connection with the military training department 
A laboratory for the ground school and planes, engines, aerial 
meras and wireless outfits will be provided by tl 
ent, with competent instructors. Illinois ' 


is is , 


e^of thJftw 


University of Wisconsin Wants Airplane 
An airplane may soon be purchased by students at the 
University of Wisconsin. The University Aero Club, organ- 
ized by a number of ex-army and navy aerial officers last 
spring decided recently to begin raising money to buy an 


tabhsh a 


Bleriot Mammoth Carries Large Load 
The aviator Casalc has been flying the giant Bleriot Mam- 
moth recently. He has made flights carrying useful load of 
7200 pounds and reached an altitude of 6000 feet. The present 
record for altitude with large loads is held by the four-engined 
Handley Page. The Mammoth will be entered in the French 
Government competition for large machines. 

Rome-Berlin Service Projected 
According to the Lokal Anzeiger the Rumpler Co. has 
approached the Italian Government with a proposition to run 
an airway from Rome to Berlin by way of Verona and Monaco. 
It is likely that this service will be instituted in the near fulcra 


AVIATION 



SIX THOUSAND TIMES 
SUCCESSFUL IN 
HUMANITY’S CAUSE 


O UT of the maze of war-work, through 
that smashing terrible strain of pro- 
duction, comes a proud record of 
achievement. 

Not one failure in the building of over 
six thousand Wright Aeronautical En- 
gines! Not one rejection of our product 
in either the government-supervised in- 
spection records in our possession or in 
the-ar chives of the War Department. 

Such is the performance of the Wright 
Aeronautical Engine. 

Such is the service of this organization. 
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ontmctons to tbe • Army, 
Navy and- Air-Mail-Service 
L WT Engineering co-, inc., 

-College Point- -Neto-YorK- 


The Home compaiFy New York 

ELB RIDGE G. SNOW, President 
Home Office: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm, Cyclone, Tornado — Passenger Carrying Permit — Stranding and Sinking Clause — Demonstration Permit — 
Instruction Permit 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft. Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourist d Bag- 
gage, Use and Occupancy, Windstorm 

STRENGTH REPUTATION SERVICE 


AVI atio: 


aluminum 


Fahrig Anti-Friction Metall 


The Best Bearing Metal on the Market 

INGOT 


A Necessity for Aeroplane Service 

SHEET 

MOULDINGS 



ROD AND WIRE 



SOLDERS AND FLUXES 



FABRICATED FORMS 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 

— 


one tin-copper alloy which has superior 
anti-friction qualities and great durability 

DURALUMIN — where strength 


and is always uniform. 

with lightness is essential 


When you see a speed or distance record 

— 


broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 

Aluminum Company of America 


that Fahrig Metal Bearings were in that 

Pittsburgh, U. S. A. 


FAHRIG METAL CO., 34 Commerce SUN.T. 


CLASSIFIED ADVERTISING 

A° dJjS* AviAT 1 Io3 r 5 b ND AIRCRAFT 


AERON AUTIC AL ENGINEER, (Tchecoslovague). First 
class Projector; many years leading experience with first class 
German Aeroplane Works; (D. F. W. Rmnpler and Fokkcr), 
possessing an epoeh-making invention, seeks position as Chief 
Constructor. Box 126. 

WANTED : I>aboratorian at $6.40 per diem — A young grad- 

uate in mechanical engineering — preferably with aero technical 
training — to make computations and diagrams for reports on 
wind tunnel experiments. Address reply to Construction 
Officer, Navy Yard, Washington, D. C. 


CONSULTING 

AERONAUTICAL ENGINEERS 

AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 

SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DE8IGN 
' EXPERIMENTAL RESEARCH AND TESTING 
ALEXANDER KT.F.MTN 
22 East 17th Street New York 


RELIABILITY 

PERFORMANCE 

Combining in one dominant weekly the features 
which made Aviation and Aeronautical Engineer- 
ing and Aircraft Journal distinctive in the tech- 
nical, trade and news fields 

AVIATION and 
AIRCRAFT JOURNAL 

has the confidence and respect of not only the 
recognized manufacturers and authorities but of 
the discriminating reader who knows the difference 
between reliability and performance and sensa- 
tionalism and press-agenting as applied both to 
aircraft and trade publications. 

The News of the Entire Field Each Week, Original 
Articles on technical aeronautics and Air Traiu- 
portation, and an Editorial Policy which seeks to 
direct aeronautical enthusiasm into business chi.n- 

Year 

AVIATION AND AIRCRAFT JOURNAL 

The Gardner, Moffat Company, Inc. 

22 East 17th Street 
New York 
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TYPE L-6 

AIRPLANE ENGINES 



IF YOU 
WANT TO FLY 


IFe’ll Make You a Pilot. 

. P°5 method* instil confidence from 

tne ■tart. You know yon are flyinr with 
the moit ■ killed instructora and the beet aquip- 
men ^~ fr ° m field — that money can bny. Our 

average student qualifies for the International Pilots License 
after seven hours in the air. The cost is based on the Hm* it 
takes to qualify with safety. 


HaD-Scott Motor Car Company 

West Berkeley, California 



Philadelphia Aero- Service Corp-, 
•30 Real Estate Trust Bldg., 
PHILADELPHIA, PA. 



Warwick NON-TEAR Aero-Cloth 


A SAFE CLOTH for FLYING 


For Particulars Apply to 

WELLINGTON SEARS & CO. 

66 Worth Street, New York 



Louis Dusenbury & Co., i nc . 

Established 1849 


MANUFACTURERS AND IMPORTERS 

INTERIOR TRIMMINGS OF 

QUALITY 

FOR PASSENGER PLANES 

AND 

DIRICIBLES 


-CARPETS 


UPHOLSTERIES 


Write Dept. C. CURTAIN 

FABRICS 

229-233 FOURTH AVENUE 

NEW YORK 




r -t- f^ipP 

B E AR m 




. Babbitt- Linea •. 

“DO- LITE "Alumin urn Back Type 



for modern fighter weight motors 
Bros* ze* B a etc Bear mgs ofOoeMer quality 

HLER DIE- CASTING CO. 

Toledo ^ Brooklyn Chicago 


Too much CDITITT^ ' s d* e cause 
or too little Ol I!/l!/l/ of most crashes 

Use a BADIN Air Speed Indicator! 

We are the exclusive American agents for these 
famous instruments, and have them in stock in 
all ranges. Also at your service with Compass, 
Banking Indicator, Turn Indicator. Air Distance 
Recorder, Tachometer, Altimeter, Lights, etc 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


LEARN TO FLY 

in old established school, under an instructor who has 
given instruction to more 

AMERICAN ACES 

than- any other instructor. 

Army Training Planes Used. 
W e Build Our Machines. 

PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Ya. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 


